Comprehensive characterization of expression patterns of protein 4.1 family members in mouse adrenal gland: implications for functions.
The members of the protein 4.1 family, 4.1R, 4.1G, 4.1N, and 4.1B, are encoded by four genes, all of which undergo complex alternative splicing. It is well established that 4.1R, the prototypical member of the family, serves as an adapter that links the spectrin-actin based cytoskeleton to the plasma membrane in red cells. It is required for mechanical resilience of the membrane, and it ensures the cell surface accumulation of selected membrane proteins. However, the function of 4.1 proteins outside erythrocytes remains under-explored, especially in endocrine tissues. Transcripts of all 4.1 homologs have previously been documented to be abundantly expressed in adrenal gland. In order to begin to decipher the function of 4.1 proteins in adrenal gland, we performed a detailed characterization of the expression pattern of various 4.1 proteins and their cellular localization. We show that 4.1R (~80 and ~135 kDa) splice forms are expressed on the membrane of all cells, while a ~160 kDa 4.1G splice form is distributed in the cytoplasm and the membrane of zona glomerulosa and of medullary cells. Two 4.1N splice forms, ~135 and ~95 kDa, are present in the peri-nuclear region of both zona glomerulosa and medullary cells, while a single ~130 kDa 4.1B splice form, is detected in all layers of adrenal gland in both the cytoplasm and the membrane. The characterization of distinct splice forms of various 4.1 proteins with diverse cellular and sub-cellular localization indicates multiple functions for this family of proteins in endocrine functions of adrenal gland.